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1. General Description

The YSI Model 55 Handheld Dissolved Oxygen System is a rugged, micro-processor based, digital
meter with an attached YSI dissolved oxygen probe. -

The YSI Model 55 is designed for field use and is available with cable lengths of 12, 25 or 50 feet. The
body of the probe has been manufactured with stamless steel to add rugged durability and sinking
weight. The large Liquid Crystal Display (LCD) 1s easy to read and is equipped with a back-light for
use in dark or poorly lighted areas.

The Model 55's micro-processor allows the system to be easily calibrated with the press of a few keys.
Additionally, the micro-processor performs a self-diagnostic routine each time the mstrument is tumed
on. The self-diagnostic routine provides you with useful information about the fimction of the instrument
circuitry and the quaiity of the readings you obtam. For a list of these diagnostic features, see chapter 7
Troubleshooting.

The systemn simultaneously displays temperature in °C and dissolved oxygen in either mg/L (milligrams
per liter) or % air saturation. The system requires only a single calibration regardiess of which dissolved
oxygen display you use. You can switch back and Iortn_ from % air saturation to mg/L with a single push
of the MODE key.

. A calibration chamber is built into the insirument. A small sponge in the chamber can be moistened to
provide a water saturated air environment which is ideal for air calibration. This chamber is also
designed for transporting and storing the probe. When the probe is stored in the chamber, the moist

" environment will prolong effective membrane performance and probe life.

The instrument is powered by six AA-size alkalins batteries. A new set of alkaline batteries will provide
approximately 100 hours of continuous Oper, ration. When batteries need to be replaced, the LCD will
display a "L BAT" message.

The YSi Model 55 instrument case is splash resistant. You can operate your Model 55 in a steady rain
without damage 1o the instrument :



2. Specifications

sti &)

Probe Operating Environment
Medium: fresh, sea, or polluted water and most other liquid solutions.
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Temperature: -5 to +635 °C
Depth: 0 to 10, 0 to 25, 0 to 50, or 0 to 100 feet (depending on cable length)

Meter Ambient Operating/Storage Temperature: -10 to +50 °C
Material: ABS, Stainiess Steel, and other materials -

Dimensions:
Height:
Thickness:
Width:
Weight:
Display:

9.5 inches -

2.2 inches

3.5 inches max.

1.7 pounds (w/ 10’ cable)
23"Wx 1.5°L

'(24.13 cm)
(5.6 cm)
(8.89 cm)
(.77 kg)

(5.8cmWx3.8cmL)

Power: 9 VDC -6 AA-size Alkaline Batteries (included)

Approximately 100 hours operation from each new set of batteries

Automatic shutoff after 30 minutes without a key press
Water Tightness: Meets or exceeds IP65 standards
Extensive testing of the YSI Model 85 indicates the Sollowing typical performance:

Measurement Range Resolution Accuracy
Conductivity " 100 499.9 1S/em 0.1 uS/em +0.5% ES
0 to 4999-115/cm 1.0 puS/em +0.5% FS
0 to 49.99 mS/cm 0.01 mS/cm +0.5% FS-
0 to 200.0 mS/cm 0.1 mS/cm +0.5% FS
Salinity 0 to 80 ppt 0.1 ppt + 2%, or & 01 ppt
Temperature -5t0 +65 °C 0.1 °C +0.1 °C (£1 1sd)
Dissolved Oxygen 0 to 200 % Air Sat. 0.1% Air Saturation | +2% Air Saturation
: 0 to 20 mg/L 0.01 mg/L *+ 0.3 mg/L

Adjustable Conductivity Reference Temperature: 15°C to 25°C E

Adjustable Temperature Compensation Factor for Conductivity: 0% to 4%

‘Temperature Compensation: Automatic

Range: Autoranging for Dissolved Oxygen
User selected or Autoranging for Conductivity




2. Specifications

Probe Operating Environment

Medium: fresh, sea, or polluted water
Temperature: -5 to +45°C
Depth: 010 12, 010 25 or 0 to 50 feet (depending on cable length)

Meter Ambient Operating/Storage Temperature: -1 O'to +50°C
Material: ABS, Stainless Steel, Acrylic, and other materials.

Dimensions: ,
Height 9.5 inches (24.13 cm)
Thickness: 2.2 inches - (5.6 cm)
Width: 3.5 mches max. ( 8.89 cm)
Weight: 1.7 pounds (0.77 kg)

Power: 9 VDC - 6 AA-size Alkaline Batteries (included)
Approximately 100 hours operation from each new set of batteries
- Water Tightness: Meets or exceeds [P65 standards | | '
Extensive testing of the YSI Model 55 suggests the following gypical performance:

Temperature
Sensor Type..oeeeeennn. Themmistor
Range...oooiieniee, -5 10 +45°C
ACCUTBCY ... +0.2°C
Resolution.................. 0.1°C

Dissolved Oxygen % Saturation

Sensor Type...ccoeneee. Miembrans covered polarographic
Range......ccooovevieeeeeee 0 to 200 % air saturation
ACCUracy......cooceuen.. + 2 % air saturation

- Resolution........ e 0.1 % air saturation

~ Dissolved Oxygen mg/L

Sensor Type.....c....... Calculated from % air saturation, temperature and salinity.
Range.....ccooeveeveeeae. 0t0 20 mg/L

Accuracy......ooenen... =03 mg/L

Resolution.................. 0.01 mg/L



3. Preparing The Meter

3.1. Unpacking

When you unpack your new YSI Model 55 Handheld Dissolved Oxygen System for the first time,
checlk the packing list to make sure you have received everything you should have. If there is anything -
missing or damaged, call the dealer from whom you purchased the Model 55. If you do not know which
of our authorized dealers sold the system to you, call YSI Customer Service at 800-765-4974 or 937-
767-7241, and we'll be happy to help you '

3.2. Warranty Card

Before you do anything else, please complete the Warranty Card and return it to YSE. This will record
your purchase of this quality instrument in our computer system. Once your purchase is recorded, you
will receive prompt, efficient service in the svent

any part of your YSI Model 55 should ever need

TEpair. '

3.3, Baﬁerieg |

There are a few things you must do to prepare
your YSI Model 55 for use. First, locate the six
Ah-size alkaline batteries which ‘were included.
Use a screwdriver or a small coin to remove the
thumbscrew on the bottom of the instrument.
This thumbscrew holds the battery-chamber
cover in place. The battery-chamber cover is
marked with the words "OPEN" and “CLOSE." BATTERY CHAMBER LID

NOTE: On some models, the battery cover
thumbscrew may be unscrewed by hand (a
screwdriver may not be required}.

There is & small 1abel inside each of the two
battery-chamber sleeves. These labels illusirate the correct way to install the batteries into each sleeve
of the battery-chamber.

NOTE: It 1s very important that the batteries be instalied ONLY as illustrated. The instrument will not
function if the batteries are installed incorrectly.

L2




Tun the instrument on by pressing and releasing the ON/OFF button on the front of the mstrument. The
mstrument will activate all segments of the display for a few seconds, which will be followed by a self
test procedure which will last for several more seconds. During this power on self test sequence, the
mstrument’s microprocessor is verifying that the mstrument is working, If the mstrument were to detect a
problem, a continuous error message would be displayed. If ’rh‘= nstrument does not operate, consult
chapter 7 Troubleshooting.

NOTE: The information on the display will b'= meaningiess smee the proba has not yet been prepared.

You may also want to take the mstrument into a dark room and, with the mstrument ON, hold down the
LIGHET key. The mstrument back-tight shouid illummnate the LCD so that the display can be easily read.

2.4, Calibration/Storage Chamber

The Model 55 has a converient calibration/storage
chamber built into the instrument’s side. This chamber
provides an ideal storage area for the probe durmg
transport and extended non-use. ¥ you look into the
chamber, you should notice a small round sponge in
the bottom. Carefully put 3 to 6 drops of clean water
into the sponge. Tum the instrument over and allow
any excess water to drain out of the chamber. The wet
sponge creates a 100% water saturated air
environment for the probe which is ideal for dlssolved
oxygen calibration.

3.5. Hand Strap

The hand strap is designed to allow comforiable operation of the Model 55 with minimm effort. If the
‘hand strap is adjusted correctly, 1t is unlikely that the mstrument will be easily dropped or bumped from
your hand. '

To adjust the hand strap on the back of the meter, unsnap the leather cover and pull the two Velcro
strips apart. Place your hand between the meter and the strap and adjust the strap length so that your
hand is snugly held i place. Press the two Velero strips back together and snap the leather cover back
mto place.

3.8. The Meter Case

The meter case is sealed at the factory and is not intended to be opened, except by authorized service
technicians. Do not attempt te separate the twe halves of the meter case as this may damage
the instrument, break the water-proof seal, and may void the manufacturer's warranty.



4. Preparing The Probe

4.1, @escrspigeﬁ

The YSI Model 55 dissolved oxygen probe is a non-
detachable, polarographic sensor designed specifically
for the Y'SI Model 55 Handheld Dissolved Oxygen
Systerm. Probe cables are available in lengths of 12,
25 or 50 feet. '

4.2. Choosing The Right
Membrane

The YSI Model 5775 Standard Membrane Kit is
supplied with the YSI Model 55. This kit contains
thirty 1 mil (001"} membranes and 2 bottle of KCI
solution. "YSI recommends the 5775 membranes for
most applications. ‘

STRAIN RELIEF -

STAINLESS STEEL
PROBE BADY

PROBE GUARD

For special conditions, a 0.5 mil (0005"} membrane

is available. Order YSI Model 5776 High Sensitivity Membrane Kit. This half-thickness membrane
improves measurement time at low temperatures and helps suppress background current at very low
dissolved oxygen levels. When data is routinely collected at sample temperatures below 15°C and at
dissolved oxygen levels below 20% air saturation, the low signal current resulting from the use of the
standard membranes tends to magnify the probe’s inherent constant background signal. Using the high
sensitivity membranes in this s1tua110n will dnf'rﬂasn the percentage of error due fo the probe's
background current. '

Far long-term monitoring situations ONLY, & half-sensitivity, double—thidmesé, 2 mil { 002"} membrane
is available. For these applications, order the Y'SI Model 5685 Membrane Kit, which includes
membranes and elf=<;’rrolv’fn

4.3. Probe Pf’eparazmn

The YSI Model 55 probe is shipped dry. Before using the Model 35, the protective membrane on
the probe tip must be removed, the probe must be filied with Kl solutfion and z new
membrane must be installed. Follow the instructions below to install the KCI sohution and membrane.

To prepare for mstallation of a new membrane bn your ¥ SE Model 55 dissolved oxygen probe:
1. Unscrew the probe sensor guard.
2. Remove the old O-ring and membrane. ,
3. Thoroughiy nnse the sensor tip and KCl reservoir with distilled water.

4. Prepare the electrolyte according to the directions on the K.CI solution bottle.

5.



£.4., Membrane instaliation

A Secﬁre a membrane between your thumb and the
probe body. Add electrolyte to the probe until a
large meniscus completely covers the gold cathode.

NOTE: Handle the membrane material with care,
touching 1t at the ends only.

B. With the thumb and forefinger of your other hand,
grasp the free end of the membrane. -

~ C. With a continuous motion, stretch the membrane up,
over, and down the other side of the sensor.
Stretching forms the membrane to the contour of the
sensor tip.

)

D. Secure the end of the membrane under your
forefinger while continuing ‘to hold the probe.

E. Roll the O-ting over the end of the probe, bemng
careful not to touch the membrane surface. There
should be no wrinkles in the membrane or trapped
air bubbles under the membrane. Some wrinkies
may be removed by lightly tugging on the edges of
the membrane beyond the O-ring.

F. Trm off excess membrane with scissors or a sharp
knife. Check that the stainless steel temperature
sensor is not covered by excess membrane.

G. Shake off excess KCl. Rinse the stainless steel’
thoroughly with distilled water to prevent comosion.
Reinstall the sensor guard. The sensor should be
kept in a humid environment (such as the calibration
chamber) between measurements and when not
use.




4£.5. Probe Operation and Precautions

L.

W

n

Membrane life depends on usage. Membranes will last a long time if mstalled properly and treated
with care. Erratic readings are a result of loose, wrinkled, damaged, or fouled membranes, or from
large (more than 1/8" diameter) bubbles in the electrolyte reservoir. If erratic readings or evidence
of membrane damage occurs, you should replace the membrane and the KCI solution. The average
replacement interval is two to four weeks.

If the membrane is coated with oxygen consuming (2.g. bacteria) or oxygen evolving organisms
(e.g. algae), erroneous readings may OCCUr.

Chlorine, sulfur dioxide, nitric 0X1d° and niirous oxide can affect readmos by bnhzmnv like oxygen
~at the probe. If you suspeua erroneous readings, it may benecessary to determine if these gases are

-~ the cause.

Avoid any environment which contams substances that may attack the probe materials. Some of
these substances are concentrated acids, caustics, and strong solvents. The probe materials that
come in contact with the sample include FEP Teflon, acrylic plastic, EPR rubber, stamless steel,
epoxy, polyetherimide and the polyurethane cable covering.

For correct probe operation, the gold cathode must always be bright. If it is tamished (which can
result from contact with certain gases), or plated with silver (which can result from extended use
with a loose or wrinkled membrane), the gold surface must be restored. To restore the cathode,
you may either retumn the instrument fo the factory or clean it using the 'Y'SI Model 5680 Probe
Reconditioning Kit. Never use chemicals or abrasives not supplied with this kit.

It is also possible for the silver anode to become contaminated, which will prevent successful

calibration. To clean the anode, remove the O-ring and membrane and soak the probe overnight in

3% ammonium hydroxide. Next, rinse the sensor tip and K.Cl reservoir with deionized water, add
new K€l solution, and install & new membrane and O-ring. Tuim the mstrument on and allow the
system to stabilize for at least 30 mmuies. If, after severat howrs, you are siill uhable to calibrate,
return the YiSI Model 55 system to an authorized service center for service.

If the sensor O-1ing is wom or loose, replace it with the appropriate O-ring provided in the Y SI
Modei 5945 O-ring Pack.

To keep the elecirolyte from drying o, store the probe in the calibration/storage chamber with the
wet sponge.

_)(51
/!-



5. Calibration

Dissolved oxygen calibration must be done m an environment with 2 known oxygen content. Since the
amount of oxygen in the atmosphere is known, 1t makes an excellent environment for calibration (at
100% relative humidity). The calibration/storage chamber contains a moist sponge to create a 100%
water saturated air environment.

5.1. Before You Calibrate

Before you calibrate the YSE Model 55, compiete the procedui‘es discussed in the Preparing
the Meter and Preparing the Probe chapiers of this manual.

To accurately calibrate the YSI Model 55, you will need to know the followmng information:
e  The approximate altitude of the region in which you are located.

e The approﬁmate salinity of the water you will be analyzing. Fresh water has a salinity of
approximately zero. Sea water has a salinity of approximately 35 parts per thousand (ppt). If
vou are not certain what the salinity of the sample water is, use a YSI Model 30 Sahmty-
Conductivity-Temperature meter
determiné it.

5.2. The Calibration Process
1. Ensure that the sponge mnside the
mstrument's calibration chamber is wet.

Insert the probe into the calibration
chamber.

12

Tum the instrument on by pressing the
ON/OFF button on the front of the
mstrument. Wait for the dissolved oxygen
and temperature readings to stabilize (usually
15 minutes is required affer tuming the
mstrument onj.

To enter the calibration menu, use two
fingers to press and release both the UP
ARROW and DPOWN ARROW keys at
the same time.

4. The LCD will prompt you to enter the local
altitude in hnmdreds of feet. Use the arrow keys fo increase or decrease the altitude.

EXAMPLE: Entering the number 12 here indicates 1200 feet.

W



5.  When the proper altitude appears on the LCD, press the ENTER key. The Model 55 should now
display CAL in the lower left of the display, the calibration value should be displayed in the lower
right of the display and the current DO reading (before catibration) should be on the main display.

6. Make sure that the DO reading (large display) is stable, then press the ENTER button. The LCD
will prompt you to enter the approximate salinity of the water you are about to analyze. You can
enter any number from O to 40 parts per thousand (PPT) of salinity. Use the arrow keys to
increase or decrease the salinity setting. When the correct salinity appears on the LCD (zero for
fresh water), press the ENTER key. The mstrument will refumm to normal operation.

Once the calibration process 1s complete, the only keys which will remam opﬂzanonal are the MODE
key, the LIGHT key and the ON/OFF key. You can move back and forth from reading dissolved

* oxygen in the mg/L mode or the % air saturation mode by pressing the MODE key. If you are working
in a dark area and have difficulty reading the LCD, press and hold the LIGHT key to activate the
backe-light of the YSI Model 55. The ON/OFF key turns the instrument on or off.

For best results: ,
e Each time the Model 55 is tumed off, re-calibrate bafore taking measurements.
e Calibrate at a temperature within =10°C of the sample temperature. '



6. Principles Of Operation

‘The sensor consists of an acrylic body with a circular gold cathode embedded in the end. Inside the
gold ring there is a small chamber containing a porous silver anode. In operation, this chamber 1s filled
with a solution of KCI electrolyte containing a small amount of surfactant to improve wetting action.

A thin permeable membrane, stretched over the sensor, isolates the electrodes from the environment,
while allowing gases to enter. When a polarizing voltage is applied to the sensor electrodes, oxygen
which has passed through the membrane reacts at the cathode causing a current to flow.

The membrane passes oxygen at a rate proportional to the pressure difference across it. Since oxygen is
rapidly consumed at the cathode, it can be assumed that the oxygen pressure mside the membrane 15
zero. Hence, the force causing the oxygen to diffuse through the membrane is proportional to the partial
pressure of oxygen ouiside the membrane. As the oxygen partial pressure varies, so does the oxygen
diffusion through the membrane. This causes the probe current to change proportionally.

It is important to recognize that oxygen dissolved m the sarnp1° is consumed during the test. It is
therefore essential that the sample be continuously stirred at the sensor tip. If stagnation occurs, your
readings will be artificially low. Stirring may be accomplished by mechanically moving the sample around
the probe tip, or by rapidly moving the probe through the sample. The rate of stirring should be at least

1 foot per second. :

6.7. Discussion Of Measurement Errors
There are three basic types of dissolved oxygen errors. Type 1 errors are related to limitations of
instrument design and tolerances of instrument components. These are primarily the meter Imearity and
the resistor tolerances. Type 2 exrors are dus to basic probe accuracy tolerances, mamnly background
signal, probe linearity, and variations in membrane temperature coefficient. Type 3 errors are related to
the operator's ability to determine the conditions at the fime of calibration. If calibration is performed
against more accurately known conditions, type 3 errors are appropriately reduced.
Type I Errors 4
A Meter Iinearity error: 1% of full scale reading, or £0.15 mg/L

B. Component and circuitry error: +0.05 mg/L
Type 2 Exrrors

- A DO errors cansed by temperature compensation for measurements at +1 0°C from calibration

temperature: 1% (0.08 mg/L at 25°C)

DO errors caused by temperature measurement errors: A maxirmum +0.2°C temyperature error is equal
10 =0.5% (0.04mg/L at 25°C). '

10



Type 3 Errors
A. Altitude:

Operator Error: A 1000 foot error in altitude (when calibrating) is equal to an error of
approximately 3.6% at the 10 mg/L level. '

Instrument Error;  The maximum DO error caused by calibrating to altitude in increments of
100 feet: £0.18% (< 0.015 mg/L at 25°C)

B. Humidity:
Errors occur if calibration is performed at less than 100% humidity. The worst possible case
would be calibration at 0% humidity. The error varies with the calibration temperature as
follows:
Temperature _ -Calibration: Error at 0% humidity
°C 0.09 mg/L
10°C -  0l4mgL
20°C | 021 mg/L
30°C ' 0.33 mg/L
40°C | 7 050mgL
Approximating The Error

It is unlikely that the actual error in any measuremsnt will be the maximum possible error. A better error
approximation is obtained using a root mean squared (rm.s.) calculation: '

rms. emor ==12° + 1b* + 28" +.2b° + 32° + 3b*]"mg/L.

NOTE: This sample calculation is for a near exireme set of conditions.

11



7. Troubleshooting

NOTE: An error dispiayed briefiy during the first few seconds afier turning the insorument on
does NOT indicate a preblem.

SYMPTOM

1. Instrument will notturn on

A

POSSIBLE CAUSE

. Low battery voliage

B. Batieries installed incorrectly

C. Meter requirés service

ACTION

A. Replace batteries (Page 3)
B. Check battery polarity. (Page 3)
C. Retum system for service (Page 15)

(]

. Instrument will not calibrate -

A

. Membrane 1s fouled or damaged

B. Probe anode is fouled or dark

A Replace membrane and KCl (Page 6)
B. Clean anode (Page 7)

3. Instrument "locks up”

C. Probe cathode is tarnished C. Clean cathode (Page 7)
D. System requires service D. Return system for service (Page 15)
A, Instrument bas received a shock A. Remove battery lid, wait 15 seconds

B. Batteries are low or damaged

C. System requires service

for resef, replace lid. (Page 3)
B. Replace batteries (Page 3)
C. Returmn system for service (Page 15)

4. Instrum ent readings are inaccurate

A

. Cal altituds is incorrect

B. Salinity setting is incorrect

D

C. Probe not in 100% water saturated

air during Cal procedure

. Membrane fouled or damaged

E. Probe anode is fouled or dark -
F. Probe cathode is tarnished

A.. Recalibrate w/correct value (Page 8)

B. Recalibrate wicorrect value (Page 8)

C. Moisten sponge and place in Cal
chamber w/ probe and Recal (Page 4.
8)

I3, Repiace membrane {(Page 6)

E. Clean anode (Page 7)

*G. System requires service F. Clean cathode (Page 7).
. G. Return system for service (Page 15)
5. LCD displays "LO BAT" 4. Batteries are Jow or damaged A. Replace batteries (Page 3)
or .
Main display flashes “OFF” ‘
6. Main display reads “undr” A Probe current too low to calibrate A. Replace membrane and KCI (Page 6)

B. System requires service

B. Clean anode (Page 7)
C. Clean catirode (Page 7)

D. Return system for service (Page 15)

7. Main display reads “OVEr”

A

B

. Sample G, concentraiion is more
than 20 mg/L.

. Probe current too high to calibrate

C. System requires service

12

A. Recalibrate using correct altitude and
salinity compensation (Page 8).

B. Replace membrane and KCl (Page 6)
C. Clean cathode (Page 7)

D. Clean anode (Page 7)

E. Retu‘m system for service (Page 15)




SYMPTOM

POSSIBLE CAUSE

ACTION

8. Main display reads "Er 0"

A. Calibration current out of range

B. Instrument's self-test detects
improper probe voltage during
calibration

A. Replace membrane and KCl (Page 6)
B. Clean anode (Page 7)

C. Clean cathode (Page 7)

D. Return system for service (Page 15)

9. Main display reads "Er 1"
or.

Main display reads “Err”
(Secondary display reads “ra™)

A Instrument's self-test detects a
variance in RAM

| B. System requires service

A. Remove battery lid, wait 15 seconds
for reset, replace lid. (Page 3)

B. Return system for service (Page 15)

10. Main display reads "Er 2"
or
Main display reads “Err”

(Secondary display reads “ro”)

A Instrument's self-test detects a
variance in ROM checksum

B. System requires service

A.Remove battery lid, wait 15 seconds
for reset, replace lid. (Page 3)

B. Retem system for service (Page 15)

11. Main display reads "Er 3"
or
Main display reads "FAIL"

(secondary display reads “eep”)

A. Instrument's self-test defects a
system malfunction or component
failure

B. System requires service

A. Remove battery lid, wait 15 seconds
for reset, replace lid. (Page 3)

B. Return system. for service (Page 15)

12. Main display reads "Er 4"

A. Sample G, concentration is mors
than 20 mg/L
B. Sys:'oem requires service

A. Recalibrate using correct altitude and
_salinity compensation (Page 8).

B. Replace membrane and XCl (Page 6)

.C. Clean anode (Page 7)

D. Clean cathode (Page 7)
E. Return system for service (Page 15)

13. Main display reads "Er 5"

A Displayed O, concentration is
below -0.5 mg/L.

B. System requires service

A. Recalibrate using correct altitude and
salinity compensation (Page 8).

B. Retum system for service (Page 15)

14. Main display reads "Er 6"

A Sample O, concentration is over
range (%o mods)

B. System requires service

A. Recalibrate using correct aliitude and
salinity compensation (Page 8).

B. Replace membrane and KCI (Page 6)
C. Clean anode (Page 7)
D. Clean cathode (Page 7)

E. Return system for service (Page 15)

15. Main display reads "Er 7"

A. Displayed O, concentration is
below--3.0%

‘B. System tequires service

A. Recalibraie using correct altitude and
salinity compensation (Page 8).

B. Retum system for service (Page 15)

16. Secondary display reads "Er 8"
_ or
Main Display reads “OVEr”
(Secondary display reads “ovr”)

A. Sample temperature is more than
+45.9°C

B. System requires service

A. Reduce the sample temperature

B. Return syste:ﬁ for service (Page 15)




SYMPTOM

POSSIBLE CAUSE

ACTION

17. Secondary display reads "Er 9"
or
Main Display reads “OVEr”

(Secondary display reads “udr™)

A. Sample temperature is less than
-5°C

B. System requires service

A. Increase sample temperature.

B. Return system for service (Page 15)

18. Main display reads "Er A"

A. Short in probe/cable assembly

B. System requires service

A. Replace probe/cable assembly
B. Retum system for service (Page 15)

14




8. Warranty And Repair

YSI Model 35 Dissolved Oxygen and Temperature Meters are warranted for two years from date of

- purchase by the end user against defects in materials and workmanship. YSI Model 53 probes and cables
are warranted for one year from date of purchase by the end user against defects in material and
workmanship. Within the warranty period, YSI will repair or replace, at its sole discretion, free of charge,
any product that YSI determines to be covered by this warranty.

To exercise this warranty, write or call your local YSI representative, or contact YSI Customer Service in
Yellow Springs, Ohio. Send the product and proof of purchase, transportation prepaid, to the Authorized
Service Center selected by YSL Repair or replacement will be made and the product returmed,
transportation prepaid. Repaired or replaced products are warranted for the balance of the original
warranty period, or at least 90 days from date of repair or replacement.

Limitation of Warranty

This Warranty does not apply to any Y'SI product damage or failure caused by (1) faiture to install, operate
or use the product in accordance with YSI’s written instructions, (i) abuse or misuse of the product, (iii)
failure to maintain the product in accordance with YSI's written instructions or standard industry
procedure, (iv) any improper repairs to the product, (v) use by you of defective or improper components or
parts in servicing of repairing the product, or (vi) modmuauon of the product in any way not expressly
authorized by YSL

THIS WARRANTY IS INLIEU OF ALL OTHER WARRANTIES, EXPRESSED OR I[VIPLIED INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. YSI's LIABILITY UNDER
THIS WARRANTY IS LIMITED TO REPAIR OR REPLACEMENT OF THE PRODUCT, AND THIS SHALL BE YOUR
SOLE AND EXCLUSIVE REMEDY FOR ANY DEFECTIVE PRODUCT COVERED BY THIS WARRANTY. INNO
EVENT SHALL YSI BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES
RESULTING FROM ANY DEFECTIVE PRODUCT COVERED BY THIS WARRANTY. )

YSI Factory Serviee Centers

United States g .
Y SI Incorporaied © Repair Center @ 1725 Brannum Lane © Yellow Springs, OH e 45387 ¢ Phone: 937 767-7241 « Fax: 937 767-9353
Endeco/YSI Inc. e 13 Atlantis Drive » Marion, MA © 02738 « Phone: 508 748-0366 ¢ Fax: 508 748-2543

Furope
¥SI LTD e Lynchford House © L}mchiordLane o Farnborough, I—lampsblre e QU4 GLT » Phone: 441 252 514711 e Fax: 441 252 511835

YSI Autherized Service Centers
-California '

EviroServices &Repair e 1110 Bumett Avenue, Suite D = Concard, CA ¢ 94520 ¢ Phone: 510 609-1088 o Fax: 510 §74-8655
Fisher Scientific ISD = 2822 Walnui Avenue, Suvite E « Tustin, CA ¢ 92681 « Phone: §00 395-5442

Tlorida

Aquatic Eco Systems, Inc. ¢ 1767 Benbow Court & Apopka, FL ¢ 32703 © Phone: 407 886-3939 o Fax:-407 886-6787
Georgia

Fisher Scientific ISD « 2775 Horizon Ridge Court ¢ Suwanee GA e 30174 « Phone: 800 395-5442
Illinois

Fisher ¢ 1600 West Gleenlake Avenue o Itasca, Il « 60143 « Phone: 800 395-5442
Maine

Q. C. Services © P.O. Box 68 o Harrison, ME ¢ 04040 ¢ Phone: 207 583-2980
Mississippi

Aquacenter » 166 Seven Oaks Road « Leland, M8 « 38756 « Phone: 601 378-286) ¢ Fax: 601 378-2862
New Jersey .

Fisher Scientific ISD © 52 Fadem Road « Springfield, NJ » 07081  Phone: 800 395-5442
Oregon :

Q. C. Services ¢« P.O. Box 14831 » Pc.\rtland OR o 97293 » Phone: 503 236-2712
Pennsylvania

Fisher Scientific ISD ¢ 585 Alpa Drive ¢ Blawnox, PA ¢ 15238 « Phone: 800 595-5442

15

\?\

S
-1
Gy
's.,/ \

\

\"}

ﬁ‘tJ

r



8.1. Cleaning Instructions

NOTE: Before they can be serviced, equipment exposed to biolegical, radioactive, or toxic
materials must be cieaned and disinfected. Biological contamination is presurmed for any instrument,
probe, or other device that has been used with body fluids or tissues, or with waste water. Radioactive
contamination is presumed for any instrument, probe or other device that has been used near any

- radioactive SOurce. ‘

If an instrument, probe, or other part is returned or presented for service without a Cleaning Certificate,
and if in our opinion it represents a potential biological or radioactive hazard, our service personnel
reserve the right to withhold service until appropriate cleaning, decontamimation, and certification has
~ been completed. We will contact the sender for instructions as to fhe disposition of the eqmpmnn’f
Disposition costs will be the responsibility of the sender.

When service is required, erther at the user's Iamh‘q or at YSE, the following steps must be taken to
insure the safety of our service personnel.

1. In amanner appropriate fo each device, decontaminate all exposed surfaces, including any
containers. 70% isopropyl alcohol or a solution of 1/4 cup bleach to 1 gallon tap water are suitable
for most disinfecting. Instruments used with waste water may be disinfected with .5% Lysol if this is
more convenient to the user.

2. The user shall take normal precautions to prevent radioacﬁve contamination and must use
appropriate decontamination procedures should exposure occur.

If exposure has occurred, the customer must ceriify that decontamination has been accomplished
and that no radioactivity is detectable by survey equipment. .

L3

4. Any product being returned io the Y'SI Repair Center, should be packed securely to prevent
damage.’

5. Cleaning must be completed and certified on any product before refurming 1t to YSL

16



8.2. Packing Instructions
1. Clean and decontaminate items to insure the safety of the handler. .

't\)

Complete and include the Cleaning Certificate.
Place the product in a plastic bag to keep out dirt and packing material, /

W

Use a large carton, preferably the original, and swrround the product completely with packing
" material. :

5. Insure for the replacement valus of the product.

Cleaning Certificate

Organization

~|Department
Address
City _ _State Zip _

Country Phone

Model No. of Device Lot Number

Contaminant (if known)

Cleaning Agent(s) used

Radioactive Decontamination Certified? '
(Answer only if there has been radioactive exposure)
Yes No

Cieaning Certified By

Name | Date
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8. Required Nofice

The Federal Commmumications Commission defines this product as a computing device and requires the
following notice:

This equipment generates and uses radio frequency energy and if not instalied and used properly, may

- cause interference to radic and television reception. There is no guarantee that mterference will not
occur in a particular installation. ¥f this equipment does cause mterference to radio or television
reception, which can be determined by tuming the equipment off and on, the user is encouraged to try to
correct the mterference by one or more of the followmg measures: :

e re-orient the receiving antenna
&  relocate the computer with respect to the receiver
© move the computer away from the recerver
® plug the computer into a different outet so that the computer and receiver are on
different branch circuts.

If necessary, the user should consult the dealer or an experienced radioftelevision techmician for
additional suggestions. The user may find the following booklet, prepared by the Federal

- Commumications Commission, helpful: "How to Identify and Resotve Radio-TV Interference Problems."
This booldet is avaﬂable from the U.S. Govemment anmc Office, Wasthom DC 20402, Stock No.
0004-000- 00345-4. :
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10. Accessories And Replacement Parts

The following parts and accessories are available from YSI or any Franchise Dealer authorized by YSL

YSI Order Number Description
5715 Standard Membrans and KCl kit (1 mil)
5776 High Sensitivity Membrane and KC1 kit (.5 mil)
3685 Half Sensitivity Membrane Kit (2 tmil)
5680 Probe Reconditioning Kit (sanding tool and disks for cathode cleaning)
5945 O-ring Kit o
5520 | Carying Case
055205 Repiacement Probe and Cable Assembly (12 feet)
| 055206 - Replacement Probs and Cable Assemubly (25 feet)
055229 Replacement Probe and Cable Assembly (50 feet)
055201 Replacement Front Case Cover
055242 Replacement Rear Case Cover
. 035244 A Repiac.ement Battery Cover Kit
055204 Repiacement Case Gasket and Screw
055219 ' | Storage Chamber Sponge
115603 Main Board Assembly
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11. Appendix A - Solubility Table

Solubility of Oxyeen in mg/L in Water Exposeéi to W ater~8&turate(§ Air at
760 mm Hg Pressure.

Salimity
Chilorinity =

= Measure of quantity of dissolved salts in water.

Measure of chioride comtent, by mass, of water.

S(/00) = 1.80655 x Chilorinity (/g

Temp Chlorinity: 0 | S0ppt 10.0ppt 150ppt 200 ppt 250ppt
°C oahmt_g $ 58ppt 18.1ppt 2".1 ppt 36.1 ppt 452 ppt
0.0 1462 1373 12.89 12.10 11.36 1066
1.0 1422 1336 12.55 1178 11.07 1039
2.0 13.83 13.00 1222 1148 10.79 10.14
30 13.46 12.66 1191 1120 10.53 9.90
40 13.11 1234 11.61 1092 1027 9.66

50 12.77 12.02 1132 10.66 10.03 944
6.0 " 1045 1173 1105 1040 9.80 923
7.0 12.14 1144 1078 10.16 9.58 9.02
80 11.84 1117 1053 19.93 9.36 883
9.0 11.56 10.91 1029 971 9.16 8.64
100 1129 10.66 10.06 9.49 8.96 845
110 . 11.03 1042 9.84 929 8.77 828
120 10.78 1018 962 9.09 859 8.11
130 10.54 9.96 942 8.90 841 7.95
14.0 1031 9.75 922 872 824 779
15.0 10.08 954 9.03 8.54 2.08 7.64
16.0 9.87 934 8.84 8.37 7.92 7.50
17.0 967 9.15 8.67 821 777 736
180 9.47 897 8.50 8.05 7.62 722
19.0 928 8.79 833 790 748 7.09
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. Temp Chlorinity: 0 5.0ppt 10.0 ppt 156 ppt 20.0 ppt 250 ppt
°C Salinity: 6 | 9.0ppt ®ippt | 27ippt 36.1 ppt 452 ppt
200 9.09 862 - 8.17 775 7.35 6.96
21.0 8.92 846 802 © 761 721 6.84
22.0 8.74 830 787 747 7.09 6T
" 230 8.58 814 773 734 . 6.96 6.61
24.0 842 799 759 721 6.84 650
250 826 785 746 708 6.72 6.39
26.0 8.11 771 733 6.96 6.62 628
27.0 797 758 720 6.85 6.51 6.18
28.0 783 744 7.08 673 640 6.09
29.0 769 732 | 6% 6.62 6.30 5.99
30.0 7.56 7.19 6.85 6.51 620 5.90
310 743 707 673 641 6.10 581
32.0 731 | 69 662 631 6.01 572
330 718 684 6.52 621 591 563
34.0 707 6.73 - 642 6.11 ' 5.82 555
350 695 6.62 631 6.02 573 546
36.0 6.84 35 62 593 5,65 538
37.0 673 642 612 5.84 556 531
80 - |- 662 632 6.03 5775 548 | 523
39.0 T 622 598 566 540 515
400 641 6.12 584 558 532 5.08
"410 6.31 6.03 575 549. sa4 | son
420 621 5.93 567 541 517 493
430 612 584 558 533 5.09 486
1440 6.02 575 550 525 500 ] 47
450 593 567 © 541 5.17 4.94 472

* This table is provided for your information only. It is NOT required when calibrating the Model 55 in
accordance with the instructions outhined in the chapter entified Calibration.
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12. Appendix B - Conversion Chart

Feet

To Convert From

To

Msters

Multiply by 0.3048

Meters

Fest

Muliiply by 3.2808395

Degrees Celsius

Degrees Fahrenhert

°C x 9/5) +32

Degrees Fahrenheit

' Diegrees Celsius

(°F-32) x 5/9

' M‘ﬂ]igrams per liter (mg/L)

Paris per million {ppm)

Multiply by 1

Egquatior ,
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